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Purpose: The purpose of this study was to assess accuracy and reliability of a volumetric analysis of abdominal aneurysms
on the basis of multidetector row computed tomographic angiography (CTA) and magnetic resonance angiography
(MRA) with a commercially available automated vessel analysis software program.
Materials and methods: Twenty patients with abdominal aortic aneurysms underwent preoperative CTA and MRA before
endovascular repair. Postdeployment CTA was performed in 15 of these 20 patients (75%). All preoperative CTA and
MRA and postdeployment CTA data sets were analyzed with an automated software tool. The length of the stent grafts
on postdeployment CTA was measured and compared with the true length of the primary component. Two readers
independently evaluated 13 vessel parameters on preoperative CTA and MRA, which are considered to be important in
planning stent graft deployment.
Results: With the automated analysis software tool, all measurements could be performed on either CTA or MRA data
sets. There was no statistically significant difference between postdeployment measurements of stent graft length on CTA
and the true dimensions of the implanted stent grafts. Interobserver agreement for all of the measurements with either
CTA or MRA was good to excellent (interclass coefficient, 0.71 to 0.99) with only minimal mean differences of measured
dimensions between both readers (range,2.0 to2.3 mm, Bland-Altman). Intermodality agreement between CTA and
MRA was good to excellent (interclass coefficient, 0.62 to 0.98) with small mean differences of measured dimensions
between both methods (range, 4.1 to 2.1 mm, Bland-Altman).
Conclusion: Volumetric measurement with an automated analysis software tool allows a fast, precise, and reliable
noninvasive preoperative determination of all aortic dimensions on the basis of either CTA or MRA data sets. (J Vasc
Surg 2003;37:619-27.)
Endovascular treatment of abdominal aortic aneurysms
(AAAs) is increasingly used as a less invasive alternative to
open surgical repair.1,2 Exact preoperative planning is of
paramount importance for successful outcome of endovas-
cular treatment of AAA.3-5 Selection of the appropriate
stent graft diameter and length is crucial to minimize the
most common complications of endovascular repair of
AAA, including endoleak, branch occlusion, and graft
thrombosis.2,6,7 Preoperative helical computed tomo-
graphic angiography (CTA) or catheter angiography are
considered most useful in obtaining exact information re-
garding the morphology of the AAA and in obtaining all
necessary quantitative dimensions that are necessary for
successful stent graft deployment.1,4,8
Currently, in most centers, the important measure-
ments for planning of stent graft deployment are performed
with measuring the transverse and craniocaudal dimensions
of the aneurysm on the basis of two-dimensional displays of
CTA data or conventional angiograms. The main drawback
of this two-dimensional measurement technique includes a
substantial intraobserver and interobserver variability in
performing these measurements, even with the use of ded-
icated workstations and electronic calipers.9,10 In addition,
two-dimensional measurements do not reflect the three-
dimensional nature of the aneurysm, resulting in a substan-
tial measurement error.10 These limitations may be over-
come with a volumetric measurement technique that
calculates automatically the median centerline of the vessel
flow lumen and from this computes continuous orthonor-
From the Institute of Diagnostic Radiologya and the Clinic of Cardiovascu-
lar Surgery,b University Hospital.
Competition of interest: none.
Additional material for this article may be found online at www.mosby.
com/jvs.
Reprint requests: Dominik Weishaupt, MD, Institute of Diagnostic Radiol-
ogy, University Hospital, Ra¨mistrasse 100, 8091 Zurich, Switzerland
(e-mail: dominik.weishaupt@dmr.usz.ch).
Copyright © 2003 by The Society for Vascular Surgery and The American




mal vessel cross-sectional areas, mean diameters, and vessel
tortuosity as a function of this centerline. Successful appli-
cation of a volumetric measurement technique for planning
stent graft dimensions has been recently shown with CTA
data.11,12
Magnetic resonance angiography (MRA) is an increas-
ingly used method for noninvasive imaging of the aorta and
its branches. Although a limited number of studies have
shown the potential of MRA to provide all the information
relevant for preoperative assessment of endovascular aortic
stent graft placement,5,13 there are, to the best of our
knowledge, no data regarding the potential of MRA in
volumetric measurement of AAA with techniques similar to
those used in CTA. The purpose of this study was to assess
the accuracy and reliability of a volumetric analysis of
abdominal aneurysms on the basis of CTA and MRA with a
commercially available automated software program for
vessel analysis.
MATERIALS AND METHODS
Patients. During a 16-month period, 20 consecutive
patients (17 men, three women; mean age, 69 years; age
range, 53 to 82 years) diagnosed with AAAs who were
referred to our institution for preoperative evaluation of
endovascular repair with digital subtraction angiography
(DSA) with calibrated catheter were prospectively included
in this study. At our hospital, DSA with a calibrated cathe-
ter and CTA of the abdominal aorta are performed as part
of a standardized protocol for all patients who undergo
elective evaluation for endovascular repair of an aortic
aneurysm.
All 20 patients underwent preoperative CTA and MRA
within 2 weeks after DSA. Patients with renal insufficiency,
a history of adverse reactions to iodinated or paramagnetic
contrast agents, or contraindications to MR imaging (eg,
pacemaker, claustrophobia) or who were not willing to give
informed consent to the study protocol were excluded. In
all 15 patients who were considered eligible for endovascu-
lar repair of abdominal aneurysm, endovascular repair was
carried out. The implanted stent graft type was chosen by
the interventionalists according to patient anatomic re-
quirements on the basis of two-dimensional measurements
with DSA with the calibrated catheter and CTA. Stent
grafts were deployed according to the manufacturers’ im-
plantation protocols with standard endovascular tech-
niques. Nine of 15 patients (60%) received an Excluder
stent graft (Excluder, W. L. Gore & Associates, Flagstaff,
Ariz; two components: aortic trunk with attached single
iliac limb and contralateral iliac limb), and the remaining six
of 15 patients (40%) received a Zenith Tri-Fab stent graft
(William Cook Europe, Bjaeverskov, Denmark; three com-
ponents: aortic trunk and separate limbs for both iliac artery
branches). The study was approved by our hospital’s Insti-
tutional Review Board, and written informed consent was
obtained from all patients.
CTA. All CTAs were performed on a four-channel
multidetector row CT scanner (SOMATOM Volume
Zoom Siemens AG, Forchheim, Germany). The scanning
range included the entire aortoiliac vascular system from
the proximal abdominal aorta at least 2 cm above the celiac
trunk to the level of the inguinal ligaments including the
proximal common femoral arteries on both sides (mean
coverage, 32 cm; range, 30 to 36 cm). Optimal arterial
contrast opacification was assured with a bolus-tracking
technique (CARE-Bolus, Volume Zoom Navigator, Sie-
mens).14 A mean volume of 130 mL (range, 120 to 140
mL) of a nonionic iodinated contrast agent (Ultravist 300,
Schering, Berlin, Germany; 300 mg iodine/mL) was in-
jected intravenously with an automated injector (Ulrich
Medical AG, Ulm-Jungingen, Germany) with a flow rate of
5 mL/s. Data acquisition was performed craniocaudally in
a single breathhold with a collimation of 4  1 mm, a
table-feed of 6 mm per rotation, and a 0.5-second gantry
rotation period (pitch, 1.5).
MRA. Contrast-enhanced, three-dimensional MRA
was performed in all 20 patients on a 1.5-T scanner (Signa
CV/i, GE Medical Systems, Milwaukee, Wis). An antero-
posterior phased-array surface coil (torso array coil) for
signal reception was placed around the patient, covering
the entire vasculature from the proximal abdominal aorta at
least 2 cm above the celiac trunk to the level of the inguinal
ligaments including the proximal common femoral arteries
on both sides and including the renal and pelvic arteries.
Before the MRA data set was acquired, the transit time
of the contrast agent was calculated with the test bolus
method.15 Subsequently, gadopentetate dimeglumine was
administered at a dose of 0.3 mmol/kg of body weight16 at
a constant flow rate of 2 mL/s, with an automated injector
(MR Spectris, Medrad, Pittsburgh, Pa) followed by a
15-mL normal saline solution flush administered at the
same flow rate. MRA was acquired in the coronal plane
during a single breath hold with a spoiled three-dimen-
sional Fourier transformed gradient-recalled echo se-
quence.17
Volumetric analysis of abdominal aneurysms.
Volumetric analysis of AAAs on CTA and MRA was per-
formed with a commercially available automated analysis
software program (Advanced Vessel Analysis Program for
Advantage Windowing Workstation, GE Medical Systems
Europe, Buc, France) installed on an interactive worksta-
tion (Advantage Windows 4.0, GE Medical Systems).
Briefly, this software program allows automated creation of
curved planar reformations of any vessel in any orientation
with minimal user input. In our study, seed voxels were
selected manually by the reader in the suprarenal aorta and
in both external iliac arteries to define the start and end
points. The software subsequently tries to identify a path
between the start and end points. A region-growing algo-
rithm is then applied to compute a maximal region that
contains the vessel. Within this region, voxel-level bound-
aries are determined from gray-level gradients. Finally, a
subvoxel interpolation process is used to estimate the exact
contour of the vessel (Fig 1). For improved orientation, the
software program automatically creates a luminogram out
of a curved reformation that gives an overview of orthonor-
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mal diameters at any localization of the aortoiliac vascula-
ture (Fig 2, A). In addition, multiplanar reformations of the
aortoiliac vasculature are performed (Fig 2, B, C). Because
a Cartesian coordinate system is implemented with the
curved planar reformation, any distance can be measured.
Length measurements are possible with defining start and
end points on the vascular centerline. Determination of
orthonormal vessel diameters can be performed as the
program automatically interpolates a plane that is perpen-
dicular to the central path at any given point.
Study design and data analysis. In the first step of
the study, we tested the accuracy of the software for mea-
suring the stent graft length. For this purpose, in those
patients where postdeployment CTA was available (as part
of the clinical follow-up), one of both readers determined
the length of the implanted stent graft on postdeployment
CTA with the same software tool as described previously.
The result from measuring the stent graft length on the
basis of CTA data was compared with the true stent graft
length (before implantation) as obtained by the manufac-
turer. In a pilot study, we measured the stent graft length of
Excluder and Zenith Tri-fab stent grafts in virgin (nonim-
planted) and in explanted stent grafts. Because we did not
observe any statistical difference between the measure-
ments performed by ourselves and the measurements pro-
vided by the manufacturer, we decided to accept the man-
ufacturer data as real stent graft lengths.
In the second step of the study, we performed an
intraindividual comparison between preoperative CTA and
MRA measurements to assess interobserver and intermo-
dality variability of these measurements. Volumetric analy-
sis of all preoperative CTA and preoperative MRA data sets
was carried out by two independent vascular radiologists
(reader 1 and reader 2). Both readers were blinded to the
results of both catheter DSA and clinical data. Reader 1
analyzed all preoperative MRA in random order first, and
after a 4-week delay, the same reader analyzed the preop-
erative CTAs. Reader 2 analyzed the preoperative CTAs
first, and after a delay of 4 weeks, the same reader analyzed
all preoperative MRAs in a random fashion. For the pur-
pose of this part of the study, both readers determined
seven orthonormal diameters and five length measurements
on both preoperative CTA and MRA data sets as shown in
Fig 3. In addition, the angle of the aneurysm between the
level of the lowest renal artery and the aortic bifurcation
point was measured and classified according to the follow-
ing three-point Likert scale: 1, angle less than 30 degrees;
2, angle 30 degrees to 60 degrees; and 3, angle more than
60 degrees.
Statistical analysis. Measurements of the orthonor-
mal diameters and length measurements of the abdominal
aorta and its branches on both preoperative CTA and MRA
obtained by both readers were given as mean  standard
deviation (SD). The method by Bland and Altman18 was
used for the analysis of differences between measurements
of the orthonormal diameters and length measurements as
depicted with either preoperative CTA and MRA for both
readers. The differences in measurements were plotted
against their means. Briefly, the mean of the differences
between values provided a measure of the bias or systematic
error between the measurement on the basis of preopera-
tive CTA or MRA. The SD of the differences represented
Fig 1. Maximum intensity projections of both MRA (A) and CTA (B) data sets in 63-year-old patient with infrarenal
aortic aneurysm. Centerline is calculated through infrarenal and both iliac arteries with gray-level gradients to
determine voxel-level boundaries and with subvoxel interpolation process to estimate exact contour of vessel.
JOURNAL OF VASCULAR SURGERY
Volume 37, Number 3 Lutz et al 621
the variability between the different methods with a bias of
plus or minus 1.96 SD, denoting the limits of agreement. P
values of less than .05 were considered statistically signifi-
cant. The intermodality and interobserver agreements were
assessed with a random three-way analysis of variance with
the factors rater, method, and subject. Results are expressed
as interclass coefficients (ICCs) and can be classified ac-
cording to the scale of Landis and Koch.19 The statistical
significance of differences between measured values was
determined with the paired sign test.
Fig 2. A, Plot of mean orthonormal luminal diameter versus position along median centerline of aorta and left iliac
artery on basis of MRA data set obtained in 63-year-old patient considered for endovascular repair of aortic aneurysm.
Cursor was moved along plot, and corresponding transverse sections were displayed dynamically for exact identification
and origin of distance and cross-sectional measurements. Levels of largest (straight arrow) and of smallest (arrowhead)
diameters of abdominal aorta and left common and external iliac artery can be assessed. Sagittal (B) and transverse (C)
multiplanar reformations of MRA data set correspond to level of orange line in A. Transverse reformation was created
strictly orthonormally to vessel centerline, whereas sagittal reformation was created longitudinally to vessel centerline.
Numbers displayed on planar reformations (22.9 mm and 27.2 mm on B; Dmaxmaximal diameter; Dminminimal
diameter on C, respectively) correspond to smallest and largest vessel diameter at this level.
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In those patients where postdeployment CTA was
available, the result from measurement of the stent graft
length on CTA was compared with the true stent length
(before implantation) as obtained by the manufacturer with
regression analysis. In addition, statistic differences be-
tween the measured stent graft length and true stent graft
length were calculated with the Wilcoxon signed rank test.
Because changes in craniocaudal length diameter of stent
grafts after stent graft deployment are not significant com-
pared with the true length of the primary component, this
comparison was used as internal standard of reference for
assessment of the accuracy of the applied software tool.
RESULTS
All preoperative CTA and MRA were technically suc-
cessful, and all volumetric measurements as described pre-
viously could be performed by both readers on either
preoperative CTA or preoperative MRA. Fifteen of 20
patients (75%) were considered suitable for endovascular
repair on the basis of the clinical findings and the findings
from DSA with a calibrated catheter. In all these patients,
postdeployment CTA was performed (mean, 5.6 days after
intervention; range, 1 to 46 days after intervention). Data
from three patients treated with endovascular repair could
not be used for comparison between measurements on
CTA and true stent length. Stent graft dislocation occurred
in one of these three patients, precluding the appropriate
use of vessel analysis software. In the other two patients,
extrailiac components had to be added to extend the stent
graft to the level of both external iliac arteries. Therefore,
the true stent graft length could not accurately be obtained.
Five patients did not qualify for endovascular repair and
underwent surgical repair.
In vivo stent graft length as measured with
postdeployment CTA versus true stent graft length
Table I gives an overview of the stent length as mea-
sured in postdeployment CTA and the true stent length of
the primary component. For the Zenith device (three-
component system), the total length of the prosthetic trunk
and ipsilateral limb was calculated with taking into consid-
eration the components’ overlap as measured on plain films
in two projections.
The range of measured differences in length dimen-
sions was 4.8 mm to 2.4 mm. The mean difference
between the CTA measurements on postdeployment CTA
was 0 to 0.61 mm (SD, 2.58 mm). Regression analysis
showed an excellent correlation (R2  0.99) between the
stent graft length as measured with the vessel analysis
program with CTA data and the true stent graft length
Fig 3. A, Schematic drawing shows measurement points of diameter and length dimensions that were measured with
automated vessel analysis software with either CTA or MRA data in patients with infrarenal aortic aneurysms. a,
Diameter at level of most caudal renal artery. b, Diameter at level of proximal end of aneurysm. c, Diameter at level of
aortic bifurcation. d, Largest diameter of right common iliac artery. e, Largest diameter of left common iliac artery. f,
Smallest diameter of right external iliac artery. g, Smallest diameter of left external iliac artery. h, Length of aneurysm
neck. i, Craniocaudal length of entire aneurysm. j, Length of infrarenal aorta ranging from renal arteries to iliac
bifurcation. k, Distance between most caudal renal artery and right iliac bifurcation. l, Distance between most caudal
renal artery and left iliac bifurcation. B, Method of measuring angle between most caudal renal artery and aortic
bifurcation is displayed on maximum intensity projection of MRA.
JOURNAL OF VASCULAR SURGERY
Volume 37, Number 3 Lutz et al 623
before implantation (Fig 4). All measurements were within
the manufacturer’s tolerance for stent graft length of  5
mm. With Wilcoxon signed rank test, there was no statisti-
cally significant difference between postdeployment CTA
measurements and the true stent length (P  .43).
Volumetric measurements of abdominal aneurysms
on CTA and MRA
Interobserver agreement between CTA and MRA.
The results of all volumetric measurements obtained by
either reader from both methods are shown in Table II
(online only). For both readers, 11 of 12 measurements
(92%) obtained either with CTA or MRA were statistically
insignificant. The measurement of the maximum diameter
of the right common iliac artery just attained statistical
significance for reader 1 (P  .05). For reader 2, the
measurement of the minimum diameter of the left external
iliac artery was statistically significant (P .04). The differ-
ences in millimeter for any measurement with either CTA
or MRA were minimal for either reader.
The results of the mean differences between reader 1
and reader 2 for all volumetric measurements with either
CTA or MRA are shown in Table III (online only). The
mean differences between the measurements from both
readers with CTA and MRA were smaller than 1 mm in
eight (62%, CTA) and seven (54%, MRA) instances of the
obtained parameters. One of the obtained parameters had a
mean difference between 1 and 1.5 mm on both CTA or
MRA (8% for each method). In four (31%, CTA) and five
instances (38%, MRA), the mean difference between both
readers was more than 1.5 mm.
In CTA, the mean difference between both readers was
highest for the measurements of the infrarenal aortic
length, the length of the aneurysm, and the aneurysm
angulation (1.7 mm and 1.7 degrees, respectively) and
smallest for the aortic diameter at the level of the aortic
bifurcation (0 mm). In MRA, the mean difference between
both readers was highest for the measurement of the aneu-
rysm length (2.3 mm) and smallest for the aortic diameter
at the level of the most caudal renal artery and at the level of
the proximal aneurysm end (0.1 mm). With CTA, ICCs
between both readers were excellent (ICC, 0.81 to 1.00) in
11 instances (85%) of the measured parameters and good
(ICC, 0.61 to 0.80) in two instances (15%). With MRA,
ICCs were excellent (ICC, 0.81 to 1.00) in 12 instances
(92%) and good (ICC, 0.61 to 0.80) in one instance (8%)
of the measured parameters (Table III, online only).
Intermodality agreement between CTA and MRA.
The results of the intermodality agreement between mea-
surements obtained with CTA and MRA from both readers
are displayed in Table IV (online only). For reader 1/reader
2, the mean difference between the measurements obtained
with CTA and with MRA was smaller than 1 mm in 10
(77%, reader 1) and eight (62%, reader 2) instances of the
measured parameters. In one instance (8%), the mean dif-
ference between the measurement obtained with CTA was
between 1 and 1.5 mm for reader 2. The mean difference
was larger than 1.5 mm in three (23%, reader 1) and four
(30%, reader 2) instances of the measured parameters. For
both readers, the maximum difference between CTA and
MRA was 4.1 mm for the measurement of the distance
between the most caudal renal artery ostium to the right
iliacal bifurcation. For reader 1, the smallest mean differ-
ence between both methods was 0.1 mm for the measure-
ment of the minimum diameter of the right external iliac
artery. For reader 2, the mean difference was smallest (0.1
mm) for the measurement of the aortic diameter at the
proximal end of the aneurysm. ICCs between the measure-
ments obtained with CTA and MRA were excellent in 12
(reader 1) and 10 (reader 2) instances (92% and 77%,
respectively) and good in one (reader 1) and three (reader
2) instances (8% and 23%, respectively) of the measured
parameters.
DISCUSSION
After years of experimental status in clinical trials, en-
dovascular repair of AAA may currently be considered as an
established, less invasive therapy option with decreased
morbidity and mortality compared with open surgical re-
pair.1,2,20 Accurate preoperative planning with measure-
ment of various parameters is of paramount importance for
successful therapeutic outcome. Patients with certain con-
ditions, such as extremely wide aneurysm diameters, short
proximal aortic aneurysm neck, or wide diameters of the
proximal aneurysm neck, may often not qualify for endo-
vascular repair. Other relative contraindications for endo-
vascular repair of AAAs include atherosclerotic narrowing
of the external iliac arteries or tortuosity of the iliac vessels
and strong angulations of aneurysm sac or neck.2,3,6,7
Hence, precise determination of aortoiliac vessel dimen-
sions at numerous sites is crucial for the selection of the
optimal stent graft design to obtain successful endovascular
repair.3-5
The necessity of precise preoperative information re-
garding the morphology of the aortic aneurysm and its
dimensions puts high demands on preoperative imaging.
Table I. Comparison between true stent graft length and
stent graft length as measured on post deployment CTA











1 174.4 172 2.4
2 197.2 197 0.2
3 165.0 163 2
4 181.9 180 1.9
5 235.2 237 –1.8
6 175.9 180 –4.1
7 217.2 220 –2.8
8 156.8 160 –3.2
9 159.4 160 –0.6
10 202.2 207 –4.8
11 193 192 1
12 161.3 160 1.3 .43
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Ideally, preoperative imaging should allow a detailed visu-
alization of the abdominal aorta, its branches, and the
endoluminal and exoluminal morphology of the aneurysm
itself. Moreover, preoperative imaging should allow precise
volumetric measurements with a high interobserver reli-
ability in an user-friendly fashion. Several attempts have
been made to achieve these goals.
Catheter angiography with a calibrated catheter can
provide approximate measures of length dimensions of the
AAA and vessel lumen diameters. However, on the basis of
catheter angiography, an exact assessment of the entire
aneurysm diameter, including its thrombotic area, cannot
be determined and the measurements are performed on
two-dimensional displays. In addition, catheter angiogra-
phy is invasive and has a small but not negligible complica-
tion rate.21,22
CTA is considered useful for preoperative stent graft
planning and plays an increasing role as the sole imaging
method for this purpose.4,8 The use of contrast-enhanced
three-dimensional MRA for preoperative planning of endo-
vascular repair of abdominal aneurysms is not well docu-
mented.23
Although CTA, particularly when performed with a
multidetector row helical CT scanner, and MRA provide
volumetric three-dimensional data sets, determination of
aortic and iliac diameters are largely performed on two-
dimensional displays, including axial images and multipla-
nar reformations. However, measurements based on two-
dimensional views do no allow for orthogonal
measurements along the vessel longitudinal axis. In an
experimental model of simulated aortic aneurysms,
Baskin10 has shown that mean errors of 9% to 14% occurred
when the largest outer diameter of aneurysms was calcu-
lated on the basis of two-dimensional transverse measure-
ment. Moreover, two-dimensional measurements of CTA
have a substantial intraobserver and interobserver variabil-
ity,9,10 underscoring the need for a semiautomated or
automated analytic method featuring three-dimensional
segmentation of CTA data sets.
Rubin et al11 have shown that contiguous orthonormal
arterial cross sections, segment lengths, and curvature
could be semiautomatically quantified from helical CTA
data sets in phantom models and in two patients. The
software as described by Rubin et al11 automatically creates
a path through the vessel center with a thinning algorithm
resulting in a connected set of points defining the central
path through the vessels of interest. On the basis of this
path, the software permitted either calculation of length
dimensions between given points or measurement of or-
thonormal vessel diameters. With a similar software, Tillich
et al12 have shown that the stent graft length for endovas-
cular treatment of AAAs was predictable on the basis of
volumetric measurement of CTA data sets.
In this study, we have shown that the herein used
software tool was highly accurate for measuring the stent
length on postdeployment CTA when compared with the
primary component. There was only a mean 0.6 mm
difference between the length measurement of the stents
performed on postdeployment CTA and the true stent
length. Although the clinical significance of measuring the
stent length on postdeployment CTA appears to be little,
we have chosen this approach as a model for evaluation of
the accuracy of the software in measuring luminal struc-
tures. From a clinical point of view, the second part of this
Fig 4. Graph shows regression analysis of real stent graft length and stent graft length as measured with vessel analysis
software. Regression plot shows excellent correlation (R2 0.99) between stent graft length as measured in CTA and
true stent graft length according to manufacturer data.
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study is more important. We have shown in vivo the feasi-
bility and reliability of automatically measuring the arterial
system to continuously describe variations in cross-sec-
tional dimensions and tortuosity or curvature as a function
of the median centerline with CTA or MRA data sets. The
high ICCs obtained in this study reflect the high intermo-
dality agreement of both methods and of both readers.
The mean differences in millimeters between the mea-
surements obtained with CTA or MRA were minimal and
statistically not different for either reader in most of the
measurement parameters. The largest differences of 1.5 to
1.7 mm between CTA and MRA were found for the
measurements of the infrarenal aortic length, the entire
aneurysm length, and the distances between the most cau-
dal renal artery and both iliac bifurcations. These differ-
ences seem to be negligible, taking into account the mean
entire vessel distance of up to 198 mm. These measurement
differences between CTA and MRA may be explained by
the distortion at the edge of the examination’s field of view,
particularly in MRA.
For CTA, the results are in accordance with the afore-
mentioned study of Rubin et al,11 with the difference that
we have shown the applicability of the software tool in a
larger series of patients. A second difference lies in a higher
interobserver reliability in measuring aortic aneurysm di-
mensions with the software, which is of major importance
with regard to a broad use among interventional radiolo-
gists. From a clinical point of view, however, another
striking result of this study is the fact that we were able to
show that the software is also applicable in MRA.
Contrast-enhanced, three-dimensional MRA is increas-
ingly used for assessment of the abdominal, iliac, and aortic
systems.15,24,25 To the best of our knowledge, we have
shown for the first time that a volumetric measurement
technique is also applicable for MRA data sets with a high
interobserver reliability. We believe that this may foster the
use of MRA as a sole imaging method for planning endo-
vascular repair in patients whose conditions are not suitable
for CTA or catheter angiography. Reflecting the relative
high prevalence of renal functional impairment in patients
with AAA, any renounced application of iodinated contrast
agents to these patients might help in preventing develop-
ment of renal insufficiency.26
Several limitations of this study have to be addressed.
One limitation is related to the relatively high dose of
gadopentetate dimeglumine (0.3 mmol/kg bodyweight)
that has been administered for MRA. The rationale for this
is based on the requirement for high signal intensity and
homogenous vessel opacification in the semiautomated
vessel analysis program. Another potential limitation for
the use of MRA for preoperative planning of endovascular
stent grafts lies in the relative insensitivity of MR imaging in
detecting vessel calcification. However, the use of addi-
tional T1-weighted and T2-weighted sequences for assess-
ing the aortic wall may depict the extent of wall calcifica-
tions that may influence fixation of the stent graft. Also, our
patient population was relatively small. Finally, a potential
limitation is the fact that the software tool used in this study
is capable of determining orthonormal measurents along
the centerline of the aorta, but an entire volumetric mea-
surement of the aneurysm itself (ie, including the mural
thrombus) is not feasible yet in an automated fashion.
In conclusion, our study has shown that volumetric
measurement with an automated analysis software tool
allows a fast, precise, and reliable noninvasive preoperative
determination of all aortic dimensions on the basis of either
multidetector row CTA or three-dimensional MRA data
sets.
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